Masseter spasm may occur along with other changes in a malignant hyperthermia episode. However masseter spasm may also occur in isolation after the administration of suxamethonium. There is much controversy regarding the significance of masseter spasm and what to do after it has occurred. We report a case of isolated masseter spasm which occurred in a child after the induction of anaesthesia with thiopentone and suxamethonium and was followed by an increase of plasma creatine kinase (CK) to greater than 20,000 IU/l. Subsequent muscle biopsy did not reveal a pre-existing myopathy.
Masseter spasm may occur along with other changes in a malignant hyperthermia episode. However masseter spasm may also occur in isolation after the administration of suxamethonium. There is much controversy regarding the significance of masseter spasm and what to do after it has occurred. We report a case of isolated masseter spasm which occurred in a child after the induction of anaesthesia with thiopentone and suxamethonium and was followed by an increase of plasma creatine kinase (CK) to greater than 20,000 IU/l. Subsequent muscle biopsy did not reveal a pre-existing myopathy.
CASE REPORT
A 9-year-old, 30 kg boy with acute scrotal pain was admitted for surgery to explore the scrotal contents. The child had a history of asthma which was well controlled with salbutamol and terbutaline sulphate inhalers. He had not had any previous anaesthetics, and was fasted for five hours for food and two hours for fluids. Physical examination revealed no abnormality, including mouth opening, and tympanic temperature was 36.3°C. On admission, the child had received intramuscular pethidine for pain relief, and later oral paracetamol.
A rapid sequence induction of anaesthesia was used, with preoxygenation followed by thiopentone 200 mg (6 mg/kg), suxamethonium 37 mg (1.2 mg/kg) and cricoid pressure. Intubation was attempted after approximately 30 seconds. However, the mouth could not be opened to allow laryngoscopy. Positive pressure ventilation was performed via the facemask without difficulty, and an additional 50 mg of sodium thiopentone was injected. No other muscle rigidity was noticed. The mouth was able to be opened about 60 seconds after the initial attempt, and laryngoscopy and intubation of the trachea achieved. Heart rate was 145 beats/min and decreased to 110 beats/min at the time of intubation. The end-tidal CO 2 was 41 mmHg and the oxygen saturation was stable at 98%. Rectal temperature was 37.7°C, and there was no sweating or mottling of the skin. As the patient was stable and the surgery urgent, anaesthesia was continued with propofol 10 mg/kg/hour after a bolus of 3 mg/kg. After administration of 0.4 mg/kg of atracurium, the lungs were ventilated with a mixture of oxygen 35% and nitrous oxide 65% to achieve an end-tidal CO 2 of 35 mmHg. The inspired tidal volume was 340 ml, with a respiratory rate of 18/min and a peak airway pressure of 20 cm H 2 O. The anaesthetic machine used was not "halothane free", though the vaporizers were not switched on at any stage.
The case proceeded uneventfully. Blood pressure and heart rate were stable. There was no increase in end-tidal CO 2 and the rectal temperature was between 37.7 and 37.4°C. A cyst of the hydatid of Morgagni was excised, and at the end of the surgery the patient received 0.02 mg/kg of atropine and 0.05 mg/kg of neostigmine and extubation of the trachea was performed.
The patient was taken to the recovery room where all vital signs remained stable. Tympanic temperature remained between 36.4 and 37.4°C. A blood sample was collected in recovery, and again the following morning (14 hours later) to measure the plasma CK level. The levels were at 6400 IU/l (reference range: 25-185) immediately after surgery, rising to 21500 IU/l at 14 hours after surgery. Subsequent questioning of the child and his parents confirmed that there was no family history of anaesthetic problems or muscle disease. The child's mother had had two uneventful anaesthetic procedures but his father had not had any anaesthetics. Many siblings in both parents' families had had no relevant complications after multiple anaesthetics. A detailed physical examination of the child on the morning after surgery was normal. No myoglobin or oxymyoglobin was detected spectrophotometrically in the urine, and the patient was discharged from the hospital with a referral to a neurologist.
A detailed assessment of the child by the neurologist was unremarkable except that the child frequently had cramps in his calf muscles when swimming. His mother also tended to get leg cramps easily, but not related to exercise. An ischaemic lactate/ ammonia test was performed to exclude a metabolic myopathy and the result was in the normal range. A needle muscle biopsy of the right vastus lateralis muscle was performed uneventfully under propofol anaesthesia. The muscle specimen was examined using phosphorylase and cytochrome oxidase preparations, which were normal apart from type II fibre atrophy. On electron microscopy, an enlarged nucleus with a large nucleolus was found, which may indicate regeneration after previous injury. After discussion with the parents, an open muscle biopsy was not performed, and a letter was given to the parents to warn future anaesthetists of the likely malignant hyperthermia susceptibility.
DISCUSSION
Our patient developed isolated masseter spasm after intravenous thiopentone and suxamethonium. The CK value then rose to over 20,000 IU/l by the following day. No myopathy was found at subsequent biopsy.
Masseter spasm is a clinical diagnosis and can be defined as jaw tightness to a degree that interferes with tracheal intubation and occurs despite usually adequate doses of suxamethonium 1 . The patient's mouth can barely be opened, despite use of a force far greater than normally applied by the anaesthetist. It is transient and relaxation usually occurs after several minutes at most. The minimum duration required to support the diagnosis, however, has not been defined.
Isolated masseter spasm may occur in up to 0.3 to 1% of children given suxamethonium after induction of anaesthesia with halothane 2,3 and much less frequently if suxamethonium is given after thiopentone. In a prospective study 4 , one child out of 111 (9%) developed masseter spasm after halothane and suxamethonium, whereas two children out of 496 (0.4%) developed masseter spasm after halothane followed by thiopentone and suxamethonium. None of the 4,457 children in this study given thiopentone alone for induction followed by suxamethonium developed masseter spasm, although this has been reported 5 .
The cause of isolated masseter spasm after suxa-methonium is not known, although there are several possible reasons. Firstly, an inadequate dose of suxamethonium may have been given. The 95% effective dose (ED95) of suxamethonium at the masseter is 0.28 mg/kg in children 6 . Furthermore, 1 mg/kg of intravenous suxamethonium has been shown to induce complete relaxation of the masseter in children 7 . However, work with dose response curves indicates that children require 2 mg/kg to produce neuromuscular blockade equivalent to that obtained with 1 mg/kg in an adult 8 . Our child received 1.2 mg/kg which is more than three times the ED95 and would be expected to completely relax the masseter muscles in the majority of children. This, together with the subsequent changes in CK level, makes an inadequate dose of suxamethonium unlikely as the cause of the masseter spasm. Secondly, suxamethonium increases resting tension in the masseter muscles and decreases mouth opening in a dose-dependent manner as part of its normal actions on slow tonic fibres within the muscle 6, 9 . The maximum increase in resting tension occurs 15 to 70 seconds after administration of suxamethonium, and lasts for between 10 and 120 seconds 6 . However, the force required to overcome the increase in resting tension is usually small, and as shown by everyday clinical practice, does not prevent successful laryngoscopy and intubation. Although some have suggested that an incomplete jaw relaxation of the masseter muscle may be a normal response after a halothane-suxamethonium in children 10 , the elevation in CK in our patient makes this an unlikely cause of the masseter spasm.
Thirdly, masseter spasm commonly occurs as part of a malignant hyperthermia episode, and may be the only clinical sign observed, especially in children 11 . Our patient had neither generalized muscle rigidity nor evidence of hypermetabolism suggestive of a malignant hyperthermia episode. As masseter spasm may indicate susceptibility to malignant hyperthermia, it has been recommended that anaesthesia is stopped after masseter spasm has occurred if surgery is not urgent. If anaesthesia is to be continued, a nontriggering technique should be used,, and the patient monitored for signs of hypermetabolism during and after anaesthesia, and the availability of dantrolene confirmed 12 .
The plasma CK level in our patient rose to above 20,000 IU/l. Muscle damage due to surgery and intramuscular injections increase the plasma CK. However, it is unlikely that there was a large amount of muscle damage during the exploration of the scrotal contents, and only one intramuscular injection was given.
Suxamethonium routinely causes mild increases in plasma CK in children without muscle disease 13 , though not to levels as high as occurred in our patient. Very high levels of CK as a result of acute rhabdomyolysis may occur if suxamethonium is given to patients with dystrophinopathies 14 . Concerned that our male patient may have muscular dystrophy, we sought a neurologist's opinion.
As already mentioned, the child and his mother gave a history of leg cramps after vigorous exercise. This is described in several myopathies, including myopathies due to defects in carbohydrate metabolism 15 . An ischaemic lactate/ammonia exercise test can establish the defect in carbohydrate metabolism but the result was normal in our patient. A needle muscle biopsy showed type II fibre atrophy, a nonspecific change seen in a variety of conditions such as disuse atrophy, cachexia, corticospinal lesions, myasthenia gravis and arthropathies 16 . The presence of a single central enlarged nucleus with a prominent nucleolus usually represents regeneration after necrosis or injury and is also seen in foetal muscle cells 16 . Modifications of the nuclei may also occur in some myopathies such as centro-nuclear myopathy, but are associated generally with focal signs of degeneration. However, malignant hyperthermia susceptibility cannot be ruled out on the basis of the biopsy, as biopsies from patients who are malignant hyperthermia susceptible show normal histology or only non-specific changes 17 . Thus it was decided not to perform any other tests, and to follow the child in case a late onset myopathy should occur.
The relationship between masseter spasm and susceptibility to malignant hyperthermia is controversial. Of the patients who have had isolated masseter spasm, at least 50% have a positive caffeinehalothane contracture test 12 . If the masseter spasm is associated with a plasma CK level greater than 20,000 IU/l, patients almost always have either a positive caffeine-halothane test or a myopathy 18, 19 .
Far fewer than 50% of patients who have masseter spasm develop a malignant hyperthermia episode. There is therefore a discrepancy between the very low incidence of malignant hyperthermia generally, and the much higher incidence of masseter spasm. The reasons for this may include false positive results of the caffeine-halothane contracture test 20 and because not all exposures to trigger agents result in malignant hyperthermia 12 . Whether or not children who have had masseter spasm are truly susceptible to malignant hyperthermia is not clear, with some authors suggesting that volatile anaesthetic agents may be continued 21 and others that they should be stopped 22 .
Muscle biopsy for caffeine-halothane contracture test was not performed on our patient, first because of the risks and discomfort associated with it, secondly because it was likely to be positive and finally because trigger-free anaesthesia is relatively easy to provide. If isolated masseter spasm occurs after suxamethonium, one could consider continuing the procedure with non-triggering anaesthetic agents and closely monitoring for any sign of malignant hyperthermia. The creatine kinase concentration should be checked immediately postoperatively and again at 24 hours. The plasma CK levels can be used as a guide to further investigations. A muscle biopsy should be performed if the CK levels are greater than 20,000 IU/l to exclude an underlying myopathy. However, the real risk of these patients developing malignant hyperthermia is not yet clear.
